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Squamous cell carcinoma of the head and neck (HNSCC) is a relatix ely common neoplasm. in particular in the north of Italy and France (Franceschi et al. 1991 ) . accounting for 15% of all tumours (Bonadonna and Robustelli della Cuna. 1991) . In a fraction (10-25%) of patients affected by HNSCC. the mucosa of the upper respiratory tract shows frequent occurrence of widespread precancerous lesions and additional cancers diagnosed either synchronously or metachronously (Schwartz et al. 1994) . The occurrence of multiple primary tumours (MPTs) in the aerodigestive tract has been related to the phenomenon of field cancerization. according to which the mucosa of predisposed individuals. after repeated carcinogenic exposures. accumulates genetic alterations resulting in the induction of multiple. independent malignant foci (Slaughter et al. 1953) .
Although alcohol and tobacco are the best known aetiological factors for this neoplasm (Franceschi et al. 1990) . familial clusters of patients with HNSCC have also been described (Hara et al. 1988 . suggesting that genetic factors mav also contribute to the development of this type of tumour (Copper et al. 1995) . Peripheral blood lymphocytes from MTP patients show increased mutagen sensitivity compared with single-cancer patients. suggesting that the phenomena of field cancerization may be related to a defect in the mechanisms of DNA repair (Schantz et al. 1990 : Cloos et al. 1994 . Mutations in the genes responsible for the DNA mismatch repair are associated % ith familial predisposition to cancer. In particular. midividuals wxith hereditary forms of non-polyposis colorectal cancers (HNPCC syndrome) and a proportion of patients with sporadic colorectal cancer carry mutations at mismatch repair genes. such as hMLHI and hMSH2. that result in an increased susceptibilitv to genetic instabilitx (Modrich. 1994) . Microsatellite instability (MI) is one of the major effects of genetic instabilitv and originates from a failure of the strandspecific mismatch repair system to recognize and repair replication errors as a result of slippage by strand misalignment at simple repeated sequences or microsatellites (Richards and Sutherland. 1994) . The fact that the spectrum of tumours dexveloped by HNPCC syndrome patients includes neoplasms of the upper aerodigestive tract (Lynch et al. 1988 : Benatti et al. 1993 : Lynch et al. 1993 . together with the observation that one of the major mismatch repair genes (hMLHII) maps to 3p2 1. which is a region commonly deleted in HNSCC (Maestro et al. 1993 (Table 2 ). These multiple tumours were diagnosed as MPT according to clinicopathological criteria. In these cases only the primary tumour w as analysed.
All tissues were frozen in liquid nitrogen immediately' after surgery and stored at -80°C until extraction of DNA. Genomic DNA was extracted by proteinase K digestion and phenol-chloroform extraction as described presiously (Maestro et al. 1996) . 0.05% bromophenol blue and 0.05% xylene cyanol). heat denatured and then electrophoresed through a 6% polyacrylamide/ 7 M urea gel. After electrophoresis. gels were vacuum dried and autoradiographed. A sample was scored positive for MI whenever somatic changes in the number of microsatellite repeat units or additional new aHleles were obsersed in tumour DNA compared with normal DNA. LOH was defined as a > 50% reduction in intensity in one of the two alleles compared with those in normal tissue. To exclude technical aberrations or contamination. all the differences described between tumour and corresponding normal mucosa were confirmed by separate. independent amplification of different DNA preparations.
Ml analysis
Reverse transcriptase (RT)-PCR and hMLH1 molecular analysis RNA was extracted (Maestro et al. 1996 ) from matched tumours and corresponding normal mucosa obtained from 22 of the HNSCC patients analysed for MI. and cDNA was synthesized and examined for mutations in the entire coding region of the hMLHI gene. These cases had already been characterized for the presence of LOH at the 3p21.3 band and 15 showed LOH at this locus: moreover. eight of these patients were carriers of multiple respiratory tract malignancies.
Single-strand cDNA was synthesized by oligodeoxythymidylate priming from 1 jg of total RNA using 25 units of AMV RT (Promega) in a final volume of 20 gl. according to the manufacturer s instructions. After heat inactivation of the RT enzyme. the Recently. Honi et al (1994) reported an association betmeen MI and development of MPT in the gastroenteric tract. Our results.
in agreement with those reported by Shimada et al (1995) for oesophageal cancer. suggest that presumably different molecular mechanisms account for the tumour multiplicity phenomena in different anatomic sites. In particular. if aenetic instability as a result of mismatch repair defects seems to be a major event in the genesis of sporadic and familial forms of gastroenteric tumours. defects in these mechanisms play a minor role in the tumorigaenesis of the mucosa of the upper aerodigestive tract. Our data do not exclude that other forms of aenetic instabilitv may still be relevant in the genesis of this type of tumour. In particular. it has been suggested that other mechanisms controlling the integrity of the genome but not related to the mismatch repair are likely to be disrupted in the fraction of HNPCC patients that do not show MI (Liu et al, 1996; Moslein et al, 1996) . It will be interesting to investigate the role of these mechanisms, once identified, in the development of head and neck carcinomas and in the phenomena of field cancerization of the upper aerodigestive tract.
